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The Effects of an Abnormal Adjusting Intake and Exhaust Valves on the
Combustion Characteristics of SI Engine

Sung Man Son”, Kyoung Suk Park’

ABSTRACT

The unbalance of the power output, noise, and vibration is happened by the disproportionate pressure
variation in the cylinder. For this reason, decrease of the pressure in the cylinder and increase of the residual gas
effect on the engine performance. If the abnormal combustion is continued, the crack would be occurred in the
engine block. And it could be broken down. For the normal combustion of the SI engine, it is important to
supply the balanced mixture by each operating condition.

In this study, it was tested the combustion characteristics in the cylinder according to the abnormal
adjusting of intake & exhaust valve. This test is willing to set a basic data's analysis for developing an
automotive diagnosis system by analyzing the pressure in the cylinder, the output signal of MAP sensor, the

exhaust gas, etc.
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Fig. 1 Experimental setup for the engine
dynamometer
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Port fuel injection

755 x 835

1,495

Over head valve with single
cam shaft 3 calves/cylinder

Bore x Stroke (mm*mm)
Displacement {cc)
Position of valve

Compression ratio 100 : 1
Maximum torque (kgm/rpm)| 14.5 / 4000
Maximum output (PS/rpm) | 102 / 5500

Spark timing 10°BTDC @850 RPM idle
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Fig. 2 Setting position of flush mounting type
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Fig. 3 Max. pressure according to a valve lift rate
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Fig. 4 Ignition delay timing according to a valve lift
rate at rpm=1000, TPS=0.3
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Fig. 5 Variation of MAP sensor voltage with
intake pressure
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Fig. 7 Cylinder pressure for crank angle at rpm=1000,
TPS=0.3V
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Fig. 8 Cylinder pressure for crank angle at rpm=1000
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Fig. 9 Cylinder pressure for crank angle at rpm=2000,

TPS=0.3V
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Fig. 10 Cylinder pressure for crank angle at rpm=

2000, TPS=2.0V
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Fig. 14 Effect of HC emission for TPS output
Fig. 11 Rate of pressure rise-crank angle diagram signal in exhaust manifold system
at rpm=2000, TPS=2.0V
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